
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
1 ASSISTANT COMMISSIONER FOR PATENTS 

§^ Washington, D.C. 20231 Attorney's Docket Number: 2356-0073-01 

CM 

Prior Application: 

Art Unit: 1806 
Examiner: K. Masood 



SIR: This is a request for filing a 

□ Continuation is Divisional Application under 37 C.F.R. § 1.53(b) of pending prior 
application Serial No. 08/671 .757 filed June 28. 1996 of Sebastian SUERBAUM and 
Agnes LABIGNE for CLONING AND CHARACTERIZATION OF THE MbA GENE OF 
H. PYLORI. PRODUCTION OF AFLAGELLATE STRAINS 



1 . Ei Enclosed is a complete copy of the prior application including the oath or 

Declaration and drawings, if any, as originally filed. I hereby verify that the 
attached papers are a true copy of prior application Serial No. 08/671.757 as 
originally filed on June 28. 1996 (date). 

2. □ Enclosed is a substitute specification under 37 C.F.R. § 1.125. 

3. □ Cancel Claims . 



4. □ A Preliminary Amendment is enclosed. 

5. h The filing fee is calculated on the basis of the claims existing in the prior 

application as amended at 3 and 4 above. 



For 


Number Filed 


Number Extra 


Rate : 


Basic Fee S 790.00 


Total 
Claims 


32 -20= 


12 


x$ 22.00= 


264.00 


Independent 
Claims 


3 -3= 


0 


x$ 82.00= 




MultiDle DeDendent Claimfe) fif aDDlicable} 


+$270.00= 


: 270.00 


Total 


: 1 .324.00 


Reduction by !4 for : 
filing by small entity 




TOTAL FILING FEE 


: $1 .324.00 
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6. h This application is being filed under his application is being filed under the 

provisions of 37 C.F.R. §1 .53(f). Applicants await notification from the Patent 
and Trademark Office of the time set for payment of the filing fee. 

7. □ The Commissioner is hereby authorized to charge any fees which may be 

required including fees due under 37 C.F.R. § 1.16 and any other fees due under 
37 C.F.R. § 1 .17, or credit any overpayment during the pendency of this 
application to Deposit Account No. 06-0916. 

8. h Amend the specification by inserting before the first line, the sentence: 

-This is a □ continuation h division of application Serial No. 08/671.757 . 
filed June 28. 1996 .-- all of which are incorporated herein by reference. 

9. □ New formal drawings are enclosed. 

10. h The prior application is assigned of record to INSTITUT PASTEUR & INSTITUT 

NATIONAL DE LA SANTE ET DE LA RECHERCHE MEDICALE . 

11. is Priority of application Serial No. 95 08068 . filed on April 7, 1995 in France 

(country) is claimed under 35 U.S.C. § 1 19. A certified copy 

□ is enclosed or h is on file in the prior application. 

12. □ A verified statement claiming small entity status 

□ is enclosed or □ is on file in the prior application. 

1 3. h The power of attorney in the prior application is to at least one of the 

following: FINNEGAN, HENDERSON, FARABOW, GARRETT & 
DUNNER, L.L.P., Douglas B. Henderson, Reg. No. 20,291; Ford F. 
Farabow, Jr., Reg. No. 20,630; Arthur S. Garrett, Reg. No. 20,338; 
Donald R. Dunner, Reg. No. 19,073; Brian G. Brunsvold, Reg. 
No. 22,593; Tipton D. Jennings, IV, Reg. No. 20,645; Jerry D. Voight, 
Reg. No. 23,020; Laurence R. Hefter, Reg. No. 20,827; Kenneth E. 
Payne, Reg. No. 23,098; Herbert H. Mintz, Reg. No. 26,691; C. Larry 
O'Rourke, Reg. No. 26,014; Albert J. Santorelli, Reg. No. 22,610; 
Michael C. Elmer, Reg. No. 25,857; Richard H. Smith, Reg. No. 20,609; 
Stephen L. Peterson, Reg. No. 26,325; John M. Romary, Reg. 
No. 26,331; Bruce C. Zotter, Reg. No. 27,680; Dennis P. O'Reilley, Reg. 
No. 27,932; Allen M. Sokal, Reg. No. 26,695; Robert D. Bajefsky, Reg. 
No. 25,387; Richard L. Stroup, Reg. No. 28,478; David W. Hill, Reg. 
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No. 28,220; Thomas L. Irving, Reg. No. 28,619; Charles E. Lipsey, Reg. 
No. 28,165; Thomas W. Winland, Reg. No. 27,605; Basil J. Lewris, Reg. 
No. 28,818; Martin I. Fuchs, Reg. No. 28,508; E. Robert Yoches, Reg. 
No. 30,120; Barry W. Graham, Reg. No. 29,924; Susan Haberman 
Griffen, Reg. No. 30,907; Richard B. Racine, Reg. No. 30,415; Thomas H. 
Jenkins, Reg. No. 30,857; Robert E. Converse, Jr., Reg. No. 27,432; 
Clair X. Mullen, Jr., Reg. No. 20,348; Christopher P. Foley, Reg. 
No. 31,354; John C. Paul, Reg. No. 30,413; David M. Kelly, Reg. 
No. 30,953; Kenneth J. Meyers, Reg. No. 25,146; Carol P. Einaudi, Reg. 
No. 32,220; Walter Y. Boyd, Jr., Reg. No. 31,738; Steven M. Anzalone, 
Reg. No. 32,095; Jean B. Fordis, Reg. No. 32,984; Barbara C. McCurdy, 
Reg. No. 32,120; James K. Hammond, Reg. No. 31,964; Richard V. 
Burgujian, Reg. No. 31,744; J. Michael Jakes, Reg. No. 32,824; Dirk D. 
Thomas, Reg. No. 32,600; Thomas W. Banks, Reg. No. 32,719; 
Christopher P. Isaac, Reg. No. 32,616; Bryan C. Diner, Reg. No. 32,409; 
M. Paul Barker, Reg. No. 32,013; Andrew Chanho Sonu, Reg. No. 
33,457; David S. Forman, Reg. No. 33,694; Vincent P. Kovalick, Reg. No. 
32,867; James W. Edmondson, Reg. No. 33,871; Michael R. McGurk, 
Reg. No. 32,045; Joann M. Neth, Reg. No. 36,363; Gerson S. Panitch, 
Reg. No. 33,751; Cheri M. Taylor, Reg. No. 33,216; Charles E. Van Horn, 
Reg. No. 40,266; and Linda A. Wadler, Reg. No. 33,218. 

14. a The power appears in the original declaration of the prior application. 

1 5. □ Since the power does not appear in the original declaration, a copy of the 

power in the prior application is enclosed. 

16. h Please address all correspondence to FINNEGAN, HENDERSON, 

FARABOW, GARRETT and DUNNER, L.L.P., 1300 I Street, N.W., 
Washington, D.C. 20005-3315. 

1 7. □ Recognize as associate attorney 



(name, address & Reg. No.) 



18. b Also enclosed is Information Disclosure Statement (copy) filed in prior 
application Serial No. 08/671 .757 
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PETITION FOR EXTENSION . If any extension of time is necessary for the filing of this 
application, including any extension in the parent application, serial no. 08/671.757 . 
filed June 28. 1996 . for the purpose of maintaining copendency between the parent 
application and this application, and such extension has not otherwise been requested, 
such an extension is hereby requested, and the Commissioner is authorized to charge 
necessary fees for such an extension to our Deposit Account No. 06-0916. A duplicate 
copy of this paper is enclosed for use in charging the deposit account. 

FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, LLP.* 



Date: January 29. 1998 




Attorney Docicet: 2356.0073 
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CXiOKXNG ACT CHARACTERIZ A TION O? TH E f lbA GSNE OF 
K.^?^ OK I ^^RQDUCT_XPN. 0_r_AP LA GELL ATE S TRAINS 

Hel icob ac ter ovlo ri (nl.^o designated an 
H . ovlori } is a Gram -negative bacterium which, to dace, 
has been found exclusively on the surface of the mucosa 
of the stomach in man. 

In common vith most bacteria, H.pvl ori is sen- 
sitive to a medium which is at acid pH but, never- 
thelerr. , if> able to toleracc acidity in the presence of 
physiological concentrations of urea {Marshall et ai . 
(1990) Gastroenterol. J?9_ : Z37-1Q2) . By hydrolysing the 
urea to form carbon dioxide and ammonia, vhich are 
released into the microenvironrr.ent of the bacterium, 
zn c H-.JPvJ.p2ll urease, enables the bacterium to survive in 
the acidic environment of the stomach. Recently, 
studies carried out on animal irtodr.ls have provided data 
suggesting that the urease is an important factor in 
the colonization of the gastric mucosa (Eaton et al . 
(1931) Infect. Immun. 59: 24.70-2475}. The urease is 
also susppctcd of causing injury, either directly or 
indirectly, to the gastric mucosa. 

Currently, He IXco ba c tor P vl o r i (K . ovlori ) is 
recognized as being the etiological agent of antral 
gastrites, and appears to be one of the cof actors 
required for the development of ulcers. Furthermore, it 
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appears that the development of gastric carcinomas may 
be associated with th<=i presence of H. pylori . 

In order to develop novel sensitive and 
specific means for detecting in-vicro infections due to 
5 bacteria of the Helicob acter pvlori species, the inven- 
tors have bn^n taking an interest in the system for 
regulating the mobility of these bacteria. 

With this aim in view, they have been 
interested in different -edifications of the K. pylori 
10 strains, modifications which did not affect the recog- 
nition of these bacteria by sera from infected patients 
but which nevertheless rendered it possible to avoid 
obtaining reactions of the n false positive" type, in 
particular with bacteria of the Campylobacter family, 
15 for example Campyloba cter "je juni . 

Furthermore, the inventors observed that it was 
possible, if need be, nor the modified bacteria which 
were obtained to be employed in constructing immuno- 
genic compositions or compositions used for vacci- 
20 nation. In this respect , the invention proposes, in 
particular, live attenuated bacterial strains. 

rn a first step, the inventors identified and 
"isolated the gene flbA which i? involved in the regu- 
lation of the biosynthesis of the fiagella of H.uyl ori 
2 5 and, as a consequence, _ in the regulation of the 
mobility of the bacterium. The biosynthesis of the 
fiagella comprises synthesizing flagellins A and S and 
synthesizing the sheath. The £lbA gene regulates both 
the synthesis of flagellins A and B and the synthesis 
30 of the F.hp.ath which contains the3c flagellins. The 
inventors established that the fib A gene was also 
important in that it regulated the biosynthesis of the 
anchoring protein of the bacterium, also termed the 
"hook" . 

35 The invention therefore relates to a nucleotide 

sequence from the fJLbA gene regulating the biosynthesis 
of the proteins of the Helicobacter oy 1 or i fiagella, 
characterized in that it is able to hybridize, under 
conditions of high stringency, with a probe 



corresponding to a nucleotide fragment from H. pylor i 
which has been amplified using two oligonucleocides 
having the following sequences: 

OLFlbA-1: ATG CCTCGA GGTCG AAAAGCAAGATG 

OLFlbA-2: GAAAT C TTCATACTGGC AGCTCCAGTC / or able to 
hybridize, undp.r conditions of high stringency, with 
thece oligonucleotides. 

Such a sequence can be obtained by the steps 

of : 

- screening a genomic library containing the 
chromosomal DNA of an H.o ylori strain with r probe 
corresponding to a nucleotide fragment from H. pylori 
which has been amplified using two oligonucleotides 
having the followinq sequences: 

OLFlbA-1: ATGCCTCG AGGTCGAAA AGCAAGATG 

OLFlbA-2 : GA AATCTTCAT ACTGGCAGC TCCAGTC . or able 

to hybridise., under conditions of high stringency, with 

thar.e oligonucleotides, 

- recovering the DNA sequences which hybridize 
with the said probe, 

- subcloning the DNA sequences which have been 
obtained in an appropriate vector of the plasmid type 
and selecting those modified vectors which hybridize., 
under conditions of high stringency, wirh the probe 
corresponding to the DN T A fragment from H.. - pvlpr - i which 
has been amplified u*ing oligonucleotides OLFlbA-1 and 
OLFlbA-2, 

- sequencing the DNA fragments contained in the 
plasmid vectors which hybridize with the abovementioned 
probe and. determining the open readinq frame contained 
in these fragments. 

Advantageously, these DNA fro.qme.nts will be 
used to reconstitute the coding sequence of the f IbA 
gene, corresponding to an open reading frame comprising 
approximately 219S nucleotides. 

The genomic library containing the chromosomal 
DNA of H . pylori, can be obtained from any H. pylori 
.--train. A cosmid library may also be prepared from the 
c hr omo soma 1 DNA o £ H_. pylor j. . 
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An example of a strain which can be used for 
constructing this library is the strain No, which was 
deposited in the NCIMB on 25 June 1992 undsr 
No. NCIM340512. 

5 The two oligonucleotide primers which are used 

for preparing the probe which in intended for hybri- 
dizing the sought-after DUA which is present in the 
K. pvl ori DtfA library are selected from the conserved 
regions of the various proteins of the LcrD/FlbF 
10 family. 

The two oligonucleotide primers, OLFlbA-1 and 
OLFlbA-2, enabled a fragment :o be amplified which was 
usable as a probe and which w.-»r. of 130 base pairs, 
having the following sequence: 
15 ATG CCA GGA AAG CAA ATG GCG ATT GAT GCG GAT TTA AAT TCA 
GGA CTT ATT GAT GAT AAG GAA GCT AAA AAA CGG CGC GCC GCT 
CTA AGC CAA GAA GCG GAT ITT TAT GGT GCG ATG GAT GGC GCG 
TCT AAA TTT 

The conditions of high stringency referred to 

20 above arc the following: the hybridization is carried 
out at 42°C in the presence of 50V formamide in a 2*SSC 
buffer containing 0.1* SDS tlxSSC corresponds to 0.15 M 
TCaCl plus l$ mM sodium citrate - pH 7.0), The washings 
are carried out at 68*0, for example twice during a 

25 period of one hour, using 2xSSC plus 0.1% SDS, 

A nucleotide sequence which is particularly 
interesting in accordance with the invention is the 
sequence of the f IbA gene corresponding to the sequence 
of nucleotides depicted in Figure 2, or to a nucleotide 

3 0 sequence which hybridizes, under conditions of high 
stringency, with the abovementioned sequence. 

According to another embodiment of the inven- 
tion, the nucleotide sequence which is the subjp.ee- 
matter of the present application is characterized in 

35 that it encodes a protein having the amino acid 
sequence, depicted in Figure 2 or an amino acid sequence 
possessing the sane regulatory properties, with regard 
to the biosynthesis of the flagellar proteins of 
H.j^llpri, as the abovementioned sequence. 



The invention also relates to a nucleotide, 
sequence which corresponds to th(? previous definitions 
and which is modified by deletion, substitution or 
innertion of banem or of * fragment of a nucleotide 
5 sequence, such that: 

- either the flbA gene is no longer expressed in a hose 
cell, 

" or the expression of the £1>& gene in a hose cell 
does not enable chc A and 3 flagellins or the sheath 
0 which contains them to be biosynthesized and, if this 
is the case, does noc enable the K. py lori anchoring 
protein or the. hook, to be synthesized. 

The modification to which the nucleotide 
sequence of the invention ir. subjected should be such 
5 chat it is irreversible and. in particular, chat it 
remains irreversible when this sequence in recombined 
with the .fJLbA gene which is presenc in a bacterium 
which is transformed wich a nucleotide sequence which 
in modified in Chis manner. This recombination is, for 
example, of the "double crossing over" type. Pre- 
ferably, the modification of the nucleotide sequence 
should not involve any substantial modification - after 
replacement, by this modified sequence, of the corres- 
ponding fragment of Che normal flbA gene in o given 
H_._pvloi;i strain - of the functions of the neighbouring 
genes . 

Also included within the scope of the invention 
are nucleotide sequences which conntitute a fragment of 
the .fibA gene meeting the above criteria. As examples, 
fragments which are the subject - mat ter of the invention 
consist of at least S nucleotide sequences, preferably 
at least 50, if not at least 100 nucleotides. 

Such fragments are, for example, selected 
either on account of cheir npecixic flbA gene character 
or because they belong to conserved regions of several 
genes encoding proteins of the LcrD/FlbF -family. 

According to another embodiment, the invention 
is also directed cowards the fragments of the flbA gene 
which arc delimited by the restriction sites which are 



presnnc in the gene. Some of these sices are defined, 
by way of example, in Figure IB. 

Another fragment according co the invention is 
a fragment of at least 1000 bp which is derived from 
any region of the £1JdA gene nnd which preferably 
includes a restriction r.ice or is capable of 
accommodating a restriction site. 

Other nucleotide sequences of the invention 
are, for example, recombinant nucleic acids which com- 
prise a nucleotide sequence such as those which have 
been described above, itself codified by ths insertion 
of a cassette containing * marker, for example a gene 
for resistance to an antibiotic or a gene for resis- 
tance to a heavy metal such as described in Application 
FR 940S202, which was filed on 20/05/94. 

Thus; a cassette for resistance to kanatnycin 
can be inse.rced. Various techniques can be used in this 
context and reference is rcade, in particular, to the 
peprr of Labigne A. et al . (J. of 3acteriology, 
Vol. 170, 1?53, p. 1704-1703) and the paper of Labigne 
A. ec al. (Hcs. Microbiol 1992, 14?., 15-25). 

The invention also relates to specific oligo- 
nucleotides from * previously defined nucleotide 
sequence, which oligonucleotides are characterized in 
that they posr.p.nn one of the following sequences: 
OLrlbA- I : ATGCCTC^GGTCGAA^ 
OLFlbA-2: G^Ij^CAT^ 
OLFlbA- 7 : CGGGATCCGTGGTTACTAATGGTTCTAC 
OLrlbA - 3 : CGGGy\7CCTCATGGCCTCTTCAGAGACC 

According to another embodiment, the invention 
relates to an amino acid sequence from the FlbA protein 
of H. pylori , which sequence is characterized in that it 
is encoded by a nucleotide sequence such as previounly 
defined. 

A npecific nmino acid sequence from the FlbA 
protein of K. pylo ri is depicted in Figure 2. 

Thus,, within the .ncope of the invention, the 
flbA gene and the protein expressed by this gene can be 
of interest, in particular for employment in 
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immunogenic compositions or compositions used ' for 
vaccination. 

The. invention is also directed towards 
bacterial strains of Helicobacter pylori which possess 
5 an af lageilate phe.no type, which phenotype results from 
the mutation, by substitution, addition and/or deletion 
of bases or of a nucleotide fragment, of the above- 
defined nucleotide sequence of the f IbA gene involved 
in the regulation oC the biosynthesis of the flagellar 
10 proteins of H. pylori. 

This modification of the f IbA gene makes it 
possible to obtain a strain of the aflagellate type, 
that ir. which no longer expresses the FlaA and FlaB 
proteins ana which preferably no longer expresses thft 
15 proteins of the r.hcnth. 

According to one embodiment of this bacterial 
strain, the r.train which is obtained additionally lacks 
the hook protein of K - py lori . 

Preferably, a bacterial scrain which raaets the 
20 abovenientioned criteria is characterized in that it is 
obtained from the strain No, which was deposited in the 
NCIM3 on 25 June 1992 under number NCI MB 4 0512. 

3y way or example, the invention relates to a 
rpcon\binnnc af lagcllntf* strain oC H . pylor i which is 
25 designated NSflbA- and was deposited in the NCIM3 on 
30 June 1955 under the No. NCIMB £0747. 

Such aflagellatc strains of H.pvlor i are of 
particular interest for employment in serology and, as 
a consequence, for the i n.-vi tro detection of an infec- 
30 tion due to H . pvio ri . These strains are advantageously 
of the recombinant type. 

In particular, these strains exhibit the advan- 
tage of enabling an infection due to H .pvlori to be 
detected in .vit ro in a npecific «nd sensitive manner. 
35 In other words, the. invention advantageously enables an 
infection due to H. py lori, to be detected specifically 
while avoiding, in particular, ^false-positive" 
rRnulcs, for example wieh bacterial strains such as 
Salmon ella or Campy lo bacter . 



Given that the strains of K. pyl ori of the 
aflagellate type, which have thus benn defined, may 
alr*o have other applications, for example may be 
employed in the preparation of vaccine compositions, 
there can be interest in preparing ' recombinant 
aflagellate bacterial strains which possess a second 
modification or mutation, for example an afiagellate 
bacterial strain can be prepared which is characterized 
in that it is additionally mutated in such a way that 
it produces an attenuated urease, or even no longer 
produces urenne, with the mutation consisting, for 
example, of a mutation of the nucleotide sequence of 
one or more genes selRCtcd from among the genes ureA , 
ur_e3 , ureC, ureD, u_r c £ , u re? , urep./ u .*Pii <^ r ur e I , The 
urease structural qnncs, designated u roA , ure 3, ureQ 
and u.rcD of urease, have been described in the 
publication {Labigne et el (1991) J. Bacteriol. 173 : 
1??. 0-1931) . The other genes have been described in 
Patent Application Z? 0510222 . 

The bacterial strains of nhB invention may be 
employed as such or in extract form, and, in par- 
ticular, the invention relate?: to a total bacterial 
strain extract which is obtained from the previously 
described strains. 

Such a bacterial extract can be prepared by 
extracting with n-octyl giucoside. In this case, the 
preparation technique which is employed is that des- 
cribed by LELWALA- GURUGS J- (Scand. J . Infect. Dis . 
1992, 24 : 457-4S5) . 

Another bacterial extract can be obtained by 
extracting with PBS or glycine using the techniques 
described, respectively, by 3AZ1LL0Q M. rc al (Clin. 
Diagn. Lab. Innnuno., 1994, i: 310-317) and AGUIRRE P.M. 
(Eur. J. Clin. Microbiol. Infect. Dis., 1992, 11; 
634-539) . 

Within the scope of these applications, the 
invention relates to a composition for the in*- vitr o 
detection of an infection due to jj j3_ylo_r i in a sample 
of biological fluid obtained from a patient, in 



particular in a sample of serum, which composition 
includes, as the active principle, a bacterial strain 
of the invention or a bacterial extract in accordance 
with the description given above. 

The biological camples which are used may bp. of 
any type and can, in particular, be any type of bio- 
logical fluid, such as serum, saliva or urine, for 
example • 

In the same way, the techniques which are 
employed for the detection are any techniques which 
involve reactions of the immunological type, in par- 
ticular of the antigen/antibody type. For example, use 
is made of techniques such as Western blot, ELISA, etc. 

The invention also relates, therefore, to a 
method Cor the in -vitro detection of an infection due 
to H .pylor i in a sample of biological fluid taken from 
a patient, in particular in a sample of serum, which 
method comprises the steps of: 

- bringing the sample under test into contact 
with a bacterial strain according to the invention or 
with a bacterial c-xtroct as defined above, 

- detecting an immunological reaction between 
the said bacterial strain and ant ibodies which are 
directed against K.oyipri nnd which arc present in the 
sample under test. 

3y way of example, an i n-vit ro detection on a 
biological sample in order to look for an infection due 
to H. pylori can be carried out by implementing the 
following steps: 

- plates are covered with the antigen which is 
used for the detection and which may be a pure or 
recombinant protein or else an aflagellate strain or a 
bacterial extract , in particular an NOG (n-octyl 
glucosids) extract of the N6 f IbA - strain (by way of 
example, the quantity of sxcract might be. 3 fig /ml or 
the quantity of antigen might be 2 j:g/ml) , 

- a range of negative and positive controls 
(the positive control being employed at differing 
dilutions) is used, and patient sera, which are diluted 
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to l/lOO, are tested in parallel (volume deposited, 
100 mD/ 

- an incubation step is then carried out, for 
example at 37 °C for one: hour, which step is followed by 

S cnveral successive washings and by a further incu- 
bation, for example at 37'C for I hour, with a mono- 
clonal conjugate (of the human IgG type labelled with 
peroxidase) , which conjugate is employed at differing 
dilutions (for example at a dilution of 1/32000 in the 
10 case of an antigen and at a dilution of 1/64000 in the 
cane of a bacterial extract) , with the deposited volume 
being 100 pi, 

- after the incubation with the monoclonal con- 
jugate, several different washing.? are carried out (for 

15 Example 4) and the enzyme reaction is developed, in 
the dark and* Cor 30 minutes, using "OPD + substrate". 
The enzymic reaction is then stopped by adding Hj30 4 , 
aiter which the optical densities, OD's, are read at 
492 nm/620 nn». 

20 The invention is furthermore directed to an 

immunogenic composition for obtaining antibodies 
against H .pylori , which composition is characterized in 
that it includes, as the active principle, a bacterial 
strain according to che invention or <m extract of thic 

75 bacterial strain. 

According to one particular embodiment of the 
invention, an immunogenic composition for obtaining 
antibodies against H . pvl prj. is characterized in that it 
includes an amino acid sequence from the FlbA protein. 

3 0 Also included within the scop*? of the present 

invention is a vaccinating composition for obtaining 
antibodies which protect against an infection due to 
H.j pylori , characterized in that it includes, as the 
active principle, a bact^ziaJL strain according to the 

3 5 invention or a bacterial extract according to the above 
definitions . 

Another vaccinating composition for obtaining 
antibodies against an infection due. to H. pylor i is 
characterized- in that it incisors, as the active 
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principle, antigsnc of the urease type, in particular 
antigens encoded by the genes u£cA, ureB , ureC, or urep 
and a protein having an amino acid sequence as defined 
above . 

5 The invention also relates to monoclonal anti- 

bodies or polyclonal sera which arf* directed against a 
previously described amino acid sequence. These anti- 
bodiftn are obtained by techniques which are known per 
se, in particular by immunizing an animnl with the 

10 chosen antigen, followed either by producing and 
recovering the antibodies which are produced and 
selecting those among them which specifically recognize 
K . ovlori , or by prcporing hybridoraas. by fusing spleen 
cp. lis from the previously immunized animal with myeloma 

15 ceils, with these hybridomas then being cultured in 
order to obenin monoclonal antibodies, which are 
neiccted on the basis of the specificity with which 
they recognize the chosen ovlori antigen. 

Other monoclonal antibodies or polyclonal sera 

20 According to the invention arc directed against an 
aflagellate K. ov lori strain such as described in the 
preceding pages. 

The invention furthermore relates to a com* 
position for the i n vi tro detection of an infection due 

25 to H_.oy_Iprl ^ n a biological sample, which composition 
includes, as, the active principle, monoclonal anti- 
bodies or a polyclonal serum which have, been obtained 
against an H .pylor i strain of the aQagellate phenotype 
according to the invention. 

3 0 The invention also relates to nucleotide 

sequences, as the active principle of a medicament, 
which encode amino acid sequences according to the 
invention, which amino acid sequences are able to 
induce an immunogenic response in an animal or in a 

35 patient. A technique for employing nucleotide sequences 
as medicaments has been described by DONNELY et al 
1995, Nature Me.dic. 1 (SJ , pp. 583-587. 
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F igure 1 

1A: Restriction map of the plasmid pILL570 and of the 
mini transposes Tn3 containing the cassette of the gene 
for resistance to kanarnycin. 

13: Linear restriction maps of the recombinant plasmids 
pSUS39 and ?$US2 07 1 The numbers which are rhown corres- 
pond to the sizes of the restriction fragments, 
exprensed in base pair.T. K : Hindi IX; 3g: gg&II. Thc 
presence of an asterisk indicates that the restriction 
site was modified during the cloning and that it is no 
longer recognized by the corresponding restriction 
enzyme . 

Figure 2: Nucleotide sequence of the f ibA of K.ovlorj 
and the deduced amino acid sequence, given in one- 
letter code. 

Ficu re 3 : Multiple alignment of the FlbA protein of 
K. pylori with five other member? of the LcrD/Flb? 
family. CjFlbA: Campylobacter Jejuni FlbA; CcFlbF: 
Caulobact er cr eg.cen t ug FlbF; YpLcrD: Yersinia oe stiff. 
LcrD; SnlnvA: Sal mon e 1 1 a t yp h. imu r i u m InvA; SfKxiA: 
Shigella flex neri ttxiA. The asterisks indicate the 
positions of the amino acids which are. conserved in all 
'the hornologs of the LcrD/Fib? family; the dots indicate 
the positions of the amino acids which are conserved in 
at least 5 out of the 6 homologous proteins; the 
conserved amino acid sequences which were used for 
synthesizing the degenerate oligonucleotides (OLFlbA-1 
and OLFlbA-2) are underlined. Particular note should be 
taken of the degree of conservation of the N- terminal 
domain of these homologous proteins, which contrasts 
with the degree of variability of the hydrophilic 
domain of the C- terminal reqion. 

Figure 4 : Diagrammatic depiction of the phylogenetic 
tree of six proteins belonging to the LcrD/FlbF family. 
The proteins which are involved in regulating the ex- 
pression of mobility, i.e. FlbA of H . pylori (Hp FlbA} 
and of Campylobacter i eiuni (CjFlbA) , and FlbF of 
Cauiobact.cr crescentus (CcFlbF) form a branch which ic 
distinct from that of the proteins involved in the 
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excretion of virulence proteins (InvA, MxiA and LcrD of 
Salmonel la, Shigel la and Yersinia, respectively) . The 
numbcrn which arc shown depict the relative 
evolutionary distance. 

Figure 5 : Diagrammatic representation of the strategy 
which was followed for constructing the isogenic 
mutant r. of H . pvlo ri strain No, i.e. mutants in which 
the gene encoding the FlbA protein was inactivated by 
inserting a gene encoding for resistance to fcanamycin. 
Fiau re 6: Analysis by immunoblotting (Western blot) of 
the proteins from an No -£li>A~ mutant using AX179 
antiserum (3) , which is specifically directed against 
fiagella which have been purified from K ..pyj ori : l: N6 - 
/JLhA mutant; 2: f l aA/f la3 double mutant; 3: flap . (B) 
mutant; a : f.laA (8) mutant; 5: wild-type N6 strain. 
Figures 7 to* 11 : Comparative result? from the serology 
carried out on H. pvlor i. 

F igures 1 2 an d 13: Extractions using the afiacellate 
strain N5f IbA- : the extractions were carried out using 
glycine, ??.S or NOG. 

Figure 12 : The curves were conn true ted on zhe. basis of 
the following data: 
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?2^2.0324 
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0.0000 


0.0020 


-0.003 


o.ooeo 


?lr--2 .2753 
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0.1660 


0.0760 


0.1721 


-0.005 


F0=r0 


3 


0 .3300 


0.1^00 


0.3*59 


-0.015 






0.G650 


0.2390 


0.6474 


0.0175 




5 


1.3300 


0.4280 


1.3336 


-0.004 





MEAN : 

-1.0356S-07 
S.D. : 0.0130 

Figure 13: Minimethod (3I0-RAD) protein assays 

Glycine : diluted 1/2; glucosida : diluted 1/10; 

supernatant 1: diluted l/4; supernatant 2: not diluted. 

The curves were constructed on the basis of the 
following data: 
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NET ASS 


CALC 




COEFFS : 


STDtf 


CONC 


750.0 


CONC 


DIFF 


P2-144.63 


1 


0.0000 


-0.003 


1.5398 


•1.540 


?1=314.31 


2 


25.000 


0.0600 


21.3G1 


3.1392 


?0=2.4 3l5 


3 


50.000 


0.1470 


Sl.HiO 


-1.810 




* 
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0.27S0 
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r- 
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0.5030 
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0.0S36 





EXAMPL ES 

I Identification q>i the_nj ^ Q£ne and jgrgpar^tj^ffl^ 
a_f laaeai.atft strai ns 

Among the proteins which are known to play a 
role in regulating the expression of bacterial 
mobility, the proteins belonging to the recently 
identified LcrD/Flb? family, which include the LcrD 
protein of the bacteria of the genus yersinia (o) , the 
InvA protein of Salmonella (2), MxiA of IhiceUa (i) , 
FlbF of Caulpbacter cresce^tuc (7) and LfbA of 
Ca,mpvlobacter jejuni (/;) , are proteins of interest . The 
LcrD , InvA and Mxio proteins are involved in the regu- 
lation and/or the secretion of proteins which are 
associated with the virulence of the bacteria which 
express then, whercus the FlbF protein of Caul obacter 
crcjcencus and the Fib A protein of Carr^vlobac ter jejuni 
*re involved in regulating the biosynthesis of the 
flageila and therefore involved in regulating nobility. 
The homologo. of the LcrD/FlbA family which are known to 
date possess very conserved domains, especially in the 
N- terminal part of these proteins, and it was therefore 
possible to use two of these conserved regions (MPGKQM, 
amino acids 151 to 156 of the LcrD protein of Ye rsinia ) 
and MDGAMKF (amino acids 139 to 195 of LcrD) for defin- 
ing two degenerate oligonucleotides (OLFlbA-1 and 
OLFibA-2 , Table 1) , which were synthesized and which 
hav t? . served as nucleotide primers in the gene ampli- 
fication experiments which were carried out on the 
chromosomal DNA of Hel icoba cter pvlqrj_. In this way, it 
was possible to artplify a fragment of 130 base pairs 
(bp) , and determination of its nucleotide sequence 
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demonstrated chat this fragment encoded a segment of* a 
protein which was very homologous: to the proteins of 
the LcrD/FIb? family. This amplified fragment was then 
labelled radio actively and used =is a probe to ccreen an 
5 K. pyl ori cosrnid library. 

This fragment corresponds to the sequence con- * 
taincd between nucleotides 575 and 707 of the sequence 
depicted in Figure 2. 

One of che cosmids of the genomic library was 

10 identified as encoding the LcrD/FlbF homo log of 
H .ovlori and was then subjected to a partial digestion 
with Sau3A so as to construct a mini library (200 sub- 
clones) of the co mid in vector pILL570, containing 
inRp.rted fragments possessing a .?i7.» of between 2 and 5 

15 (kilobases) . Vr.etor pILL570 has been described in the 
paper by Labignc A. <>t al (Institut Pasteur/Elsevier 
Paris 1992. RftC. Microbiol. .1992, 143, 15-2$) . Its res- 
triction map is given in Figure 1A. These 200 clones 
were then hybridized to the 130 bp probe, and the 

2 0 clones which harboured plasmids pSVS39 and pSUS207 gave 
a positive hybridization. The linear restriction maps 
of thp.r.e two recombinant . plasnids are depicted in 
Figure 13 and demonstrate that che two inserts of these 
clones have overlapping sequences. Determination of the 

2 5 nucleotide sequences of these two inserts revealed that 

neither of zhc two inserts contained the fib A gene in 
its entirety. The f IbA gene of K_. pylori , designated in 
this way due to its homology with the f IbA gene of 
Cairo v lobaccer ieiuni , corresponds to an open reading 

3 0 frame of 2195 nucleotides and encodes n protein having 

a calculated molecular mass of 30.1 kilodaltons. The 
nucleotide sequence of f IbA and the amino acid sequence 
of F IbA are given in Figure 2. Consensus sequences 
which arc characteristic for promoter or terminator 
35 sequences have not been detected upstream and down- 
stream of the open reading f rnme . 

The FlbA protein exhibits similarities with che 
FlbA protein of Campylobacter jeju ni and the Fib? 
protein of Caulobacter crescentus , both of which are 
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involved in mobility (51.7V and 40.4* identity, 
respectively) whereas these percentages are lower with 
members of thft LcrD/Flb? protein family which are not 
involved in nobility: 32.8V idencity with LcrD from 
5 XPZElSiSk. 30.5-1- with KxiA from Shi gella and 29.3* with 
InvA from Salmonella . A multiple alignment of zhn amino 
acid sequences of these proteins with that of H. pylo ri 
FlbA is given in Figure 3. The mor.t conserved regions 
of the homolcgs of the LcrD/FlbF family are located in 
0 the N- terminal part of the proteins . 

The phylogenctic evolution of the proteins in- 
volved in mobility (FlbA and rib?) *nd that of th« 
proteins involved in regulating the expression and/or 
the secretion of proteins associated wich virulence is 
5 depicted diagrammatically by a phylogenetic tree 
{Figure 4) . Two distinct branches can be seen; H .pylo ri 
FlbA belongs unambiguounly to the branch corresponding 
to the regulatory proteins involved in the biosynthesis 
oL the flagella. 

0 Con s t r u c t i on_a ,gd_c ha, ract crizazj. on_o f i soaerxi c mu t an t c 

of H . oylor^whjc^^a^ ft dsf i cjeji^^^.e__s^th esis of t he. 
Flb A pr o tein . 

A 160 0 base pair fragment was amplified from 
plasmid pSUS39 using thn oligonucleotides OLFlbA-7 and 
5 OLFihA-8 (Table 1) , each of which contains a BanKI 
restriction site a: its 5' end. In its central region, 
this amplified fragment contains a unique Hindlll 
restriction cndonuclease site and was cloned into 
vector pSUS3 3, which is a derivative of plasmid pUC19 
in which the Hindi II sitr cituated in. the multiple 
cloning site has been deleted. In order to obtain 
pSU333, plasmid pUC19 was restricted with Hindi I I ; the 
sticky endn resulting from this restriction were 
treated wirh Klenow enzyme and T4 DNA polymerase in 
order to produce blunt ends; the resulting fragment was 
religated with T4 DNA ligase and introduced into E .coli 
DK5x itt order to produce p SITS 3 3 . The recombinant plas- 
mid resulting from the integration of the 1500 base 
pair fragment into pSQS33 ^3 designated pSVSAO; it was 
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linearized with Hin dXII, its ends were blunt -ended and 
the Sma l kananvycin cassette, which wan derived from 
plasntid pILLoOO (Labigne. A. et al, 19BS, J.Bact. 170 # 
1704-1703), was cloned into this unique site, resulting 
in plaomid pSUS42. Plasroid p5US4 2 was then introduced 
by elect roporat ion into the *N6" strain of K . ovlori . 
The electroporation was carried out in accordance with 
the technique described by Ferrero R.L. et al {Journal 
of 3acteriology, July 1592, pp. 4212-4217, Vol. 174, 
No. 13), The transformants which were obtained after 
selecting on a selective tedium containing kanamycin 
(25 ^.g/ml) were then characterized genotypically and 
phenotypicaiiy . Figure 5 shows * diagram of the. pro- 
cedure which was followed for the construction of 
mutants. Genocypic characterization of these mutants, 
by gens amplification and Southern hybridization, 
demonstrated that the genomes of the transformants 
which were, resistant to kanamycin contained the resis- 
tance gene inserted in the middle of tho f lhA gene and 
chat there had therefore been an allelic replacement, 
by means of double crossing -ovrr, of the wild -type copy 
of the flbA gene by the inactive fibA-Xm copy, with the 
loss of the nucleotide sequences of the pSUS33 vector. 
Phenotypic characterization of the f_l_bA~ mutants of 
H . ovlori demonstrated thac they were not mobile; 
furthermore, analysis of these mutants by electron 
microscopy revealed that there was a total absence of 
the flagellum elements and an absence of the flagellum 
sheath. The imtrrunoblotting experiments (Western blots) 
which were carried out using antibodies directed 
against the proteins o£ the entire flagollum of 
H . py lori (Figure 6 ) demonstrated that two peptide bands 
corresponding to the flagellar subunits FlaA and FlaB 
were absent, was a band corresponding to a poly- 

oeptide. of an apparent mann of 00 kilodaltons, which in 
a protein which has recently been identified by 0' Toole 
and collaborators (5) as being the hook protein (or 
anchoring protein) of the flagellum (S) . 



- 13 - 

Taken as a whole, these results suggest that 
the FlbA protein of H. pvlo ri. ir. essential for the bio- 
synthesis of all the flagellar structures and that 
inactivation of the gene encoding this protein results 
in complete cessation of the synthesis of any structure 
entering into the formation of the flagellum and not in 
interruption of the export of the constituents of these 
structures. 

Table 1: Oligonucleotides employed in this study 



Oligo- Position f.crnnd Nucleotide sequence 
nucleotide 

OLFlhA-l AS 1^1-155 (LcrD) t ATGCCTCGAGCVTCGAAAAGCAACATC; 

OLFlbA-2 AS 139-195 CLcrD) - GAAATCTTCATACTGGCAGCICCAGTC 

OLFlbA- 7 515 - S3* - CGGGATCCGTCGTXACTAATCGTTCTAC 

0L7lbA-3 2032-2111 - CGGGATCCTCATGGCCTCTTCACAGACC 



I I H . pvl ori serolo gy 
i< o d el? st udied 

1) HspAmalE recombinant protein of 47.5 k£> 

(HspA-13 kD) 

A sensitivicy of and a speci- 

ficity of ? 6 "* were obtained cn 
the population tcrrr.ed population 
1 of documented sera . 

2) N'oflbA- afingellate strain of 

Helico bacte r pylor i 

3 extractions were carried out: 

- n-Octyl glucoside 

- PBS 

- Glycine 

For the time being, the extrac- 
tion with n-octyl glucoside (NOG) 
appears co be the best. 



3) -N6 



corresponding wild-type strain 
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An extraction wa/? carried out 
with n-octyl glucoside. 

A second population of sera was employed 
(population II) . This population consists of some one 
hundred sera which are well documented from the clini- 
cal, endoscopic , histological , bacteriological and 
anatomopatholcgical points of view. It was this 
population II which was used to ar.sess the performances 
of the different models under r.tudy. Five different 
populations were tested. 
- 5 populati on s of tested s era: 
- 300 ordinary sera (FNTS) 

IS sera which were positive -by WKITTAXER 

serology (C3MS) 

92 well documented sera termed sera of 
population II 

3 7 sera which were documented from the 
bacteriological and anatomopathological points 
of view and which were termed sRra of 
population I . 

23 sera exhibiting cross reactions: 

- 10 anti-Lecior.ella positive sera 

- 10 anti-Chlamydia positive sera 

- 3 anti -Campylobacter positive r.cra 

Two competing kits, which bibliographic studies 
ndicAted were effective, were tested in parallel. 

2 tested commercial kits; 

- Cobas Core (ROCKF.) 

- Pylori Stat (WHITTAXER) 

Results 

he_o^ina^_sprj^_J^;T S) (Figures 8 r.o ^\ ( ^^f>__2± 

300 sera were taken through the following models: 

- Hsp A malr 

- N6 fl3A- 
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The epidemiological studies give scro- 
prevalences, in France, of betwp.e.n 20 and 25*. The 
distribution of 300 blood donor sera war. studied and 
5 the prevalence of positivity was calculated for dif- 
ferent threshold values in order to validate the 
threshold value which war. previously defined using the 
CBMS serum library (WKITTAXZR serology) . 

This study enables the different tests no be 
10 compared using the same seroprevalence . 

The first 4 3 sera vera also t^ken through the 
following models: 

- Cobas Core (ROCKS) 

- Pylori Stat (WHITTAXER) 

15 - rp.rology known ar. JL? serology (ZLISA test, 

based on an aqueous extract of several 
bacterial* strains) 

Thpt results are expressed in arbitrary units 
20 and for different threshold valuer.; a positive result 
is written as 1 and a negative result is written as 0. 

On comparing these -3 sera in different tests, 
it can be observed that : 

the af lagellate strain N'Sf IbA- and the Cobas 
25 Core test (Roche) give comparable sero- 

prevalences of the order of 20V. 
HspA gives a very low eeroprs valence (7%) , 
which suggests a lack of sensitivity in view of 
the subsequent results. 
3 0 - the JLF serology appears to be very specific 

since the /seroprevalence is only 14*:, con- 
sidering the subsequent results. 
- the Pylori Stat te.st (Whittaker) gives a high se.ro- 
prp.valer.ee (29£) , which might indicate a lack of speci- 
35 ficity or a threshold value which is too low. 
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Th e sera which ar e, positive Jrv WHITT A KE3 sero logy 
fCSMS) (Ta bl e 3) 

Three sera ware found to hf> positive only with 
the Pylori Stat test (Whit taker) . They were not 
5 confirmed using any other test. 

It may be supposed thac this result is due to 
this tcc-t lacking specificity. If the Cobas Core test 
(Ttoche) , which is one of the best which is currently on 
the market, is taken as the reference, we can compare 
10 our different models in relation to Cobas Core. 

The aflageilatc NSflbA- strain correlates 
perfectly with Cobas Core. 

- The 3 sera which are negative with Cobas Core 
are also npcative with NoflhA- 

15 - The 15 sera which arc positive with Cobas Core 

arc olno positive with NSf IbA- . 

- The wild -type No strain gives the same results 
as .the nflagellate strain. 

- HspA also lacks scnr.itivity since 9 Cobas Core- 
20 positive nera are negative with HspA. 

The 3 sera which arc negative with Cobas Core 
ar? also negative with HspA. 



Table 3 



I S. C3MS sora wh j Lch are positive b y WHI _TTAK£3 sero logy 
_(Pvlori _St:at) 

5 
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The s era of pop ulat ion II 

• 92 sera were selected, with the sera dividing 
into 3 groups: 

-34: dyspeptic patientn 
5 diagnosis of ulcer (duodenal or gastric) 

by endoscopy and histology 
presence of Hel icobacter ovlori by 
culture and/or anatamopnthologicaliy; a 
rapid urea test was also carried out . 
10 This group will be termed Hp+/U+ 

-7.7; dyspeptic patients 

differential diagnosis of ulcer 
(gastritis etc.) by endoscopy and 
15 histology 

presence of Helicobacter ovlori by 
culture and/or an^tamopathologically; a 
rapid urea test was also carried out. 
This group will be termed Hp+/U- 

20 

-31: patients which are or arc not dyspeptic 

norir.al gastroduodenum by endoscopy and 
histology 

p.bsnncc of H el i c.ob ? cccr oy I o r i by 
25 culture and anamatopachologically; a 

rapid urea test was also carried out* 
This group will be termed Hp- 



The clinical, endoscopic, histological, bac- 
3 0 teriological and anatomopathoiogical findings are 
indicated for .aach patient. 

This well documented population enabled criteria of 
sensitivity and specificity to be defined. 

- HpA: A substantial lack of sensitivity, as 
35 observed with population I, is still 

noticed. 

The sensitivity is 59*, with a 
specificity of 100, 
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A sensitivity of 100-V is confirmed for 
che r.-octyl glucoside extract, with a 
specificity of 90V. 

This result is comparable to that 
obtained with thR Roche Co"bas Core test 
(98* sensitivity with a specificity of 
94*) . 

On population II, the wild- type strain 
is entirely comparable to the 
a£lag*?lla£A strain. 

None of the 31 negative r-era .is positive 
with the wild- type /strain; no cross 
reaction due to the flagellum was 
detected with this population II. 
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Table 6: Sera of c opulati on II 

I n re lation to the presence of Hp (culture 
and/or anam at-QPath oIogic a llv) and ulcer 



— — 








Soncib JLlity 










VS=100 


44.1% (15/34) 


100% (31XlT 






HspA rnalE 


VS=50 


52.9% (16^4) 


700% (31/31) 








VS=20 


S4.7% (22G4) 


73.3% (25X1) 


In relation 






VS=1D0 


94.1% (32734) 


96.8% (30/31) 








to r.TH- nni 




NOG 


VS=60 


94.1% (32/34) 


93.6% (29/31)- 


DU/GU 


NSflbA- 




VS=50 


100% (3</34) 


90.3% (28^1) 


ztez is: 






VS=100 


62.4% (28/34) 


93.6% (29X1) 






PBS 


VS=80 
VS=60 


94.1% (32/34) 
97.1% (33/34) 


936% (29X1) 
83.9% (26X1) 






CTL~ Sero 


VS=0.30 


82.4'-{28/34f 


96.6% (30X1) 






Pylori Stat 




94.1% (32/34)"! 


90.3% (2BX1) 






Cohas Core 




100% (34/34) 


93.6% (29X1) 
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Table 7; Sera of popula ti on II 

Jxi^el.^^oji_tp_t:he prese nce of Hp (culture 
ana/or anamatopathologicallv) 









Specificity 


Goueiiility 






V o~ 1 WW 








HspA malE 


VS=50 


53% (35/51) 


100% (31/31) 






VS=20 


80.7% (45(31) 


73.6% (2SG1) 


In relation 






VS=100~ 


ISTiy. (58/61 f 


96.8% (30/31) 


to Ho* : 




NOG 


VS=80 


95.1% (58/61) 


93.6% (29/31) 


-34 DU/GU 


NSflbA- 




VS=60 


100% (61/51) 


90.3% (2&31) 


-27 G?r3 






VS=100~ 


e5!5% (52/51) 


93.5% (29G1) 


Zhat is: 




PBS 


VS=BO 


93.4% (57/51) 


$3.6% (29/31) 


51 Hp+ 






V5=50 


95.7% (59/51) 


33.9% (2&31) 


31 Hp- 




VS=0.30 


7B.7%(46/61) 


96.8% (3QG1) 




Pylori Stal 




93.4% (57/61) 


90.3% (28S31) 




Cobas Core 




93.3%(50/5l)' 


93.6% (29/31) 
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Table 5: Sera, j dx^. population I.I. 

In relation t o the presence of Ho (culture 
and/ or ana^ato patholocricallv) and the absence 
of an ulcer 



0' 

111 
Q 
Hi 
CO 

0 

ni 

€! 
SB 




Hs?A malE 



so Ha* and 
lEW-tfiaS-ta: NSflbA- 

27 Hp+/U- 



NOG 



P3S 

JL~ Sera 
Pylori Stat 
Cobas Core 



VS=100 
VS=50 
VS=20 


48.2% (13/27) 
66.7% (18/27) 
85.2% (23/27) 


v v ** %J 1 L f JL JL Jk W J 

100% (31/31) 
73.6% (2531) 


VS=100 

vs=so 
vs=so 


SS.3% (26/27) 
93.6% (26/27) 
100% (27/27) 


96.6% (3031) 
93.6% (29/31) 
90.3% (2831) 


VS*100 
VS=60 
VS=60 


98.9% (24/27) 
52-6% (25/27) 
95.3% (25/27) 


93.6% (29/31) 
93.6% (2931) 
83.9% (26X31) 


VS=0.30 

_ I 


74.1%(20/27) 
92.6%725/27) 
SS.3%(25/27) 


96.8% (3031) 
90.3% (28/31) 
93.6% (29/31) 
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The ol ac e_of sero logy 

Serology is placed at 2 levels; 

- yjiXX^^sj.sj£g^£^o)&2Xi for the purposn of 
detecting the presence of the bacterium in young 
subjects complaining of epigastric pains. 
If che serology turns out to be negative, the subject 
will not have to suffer endoscopy or a biopsy and 
another cause for hir. pains will be sought. 

- g4,^5£eclf i c ■^ro.loay : thi s involves, 
demonstrating the risk of having a serious infection 
with HeUpj^sctex^vl^il, that is an ulcer, a cancer or 
a gastric lymphoma (MALT lymphoma) . 

either using a molecule which is specific for 
th» risk in question 
15 - or using a rir.k-specif ic threshold 

(threshold value- which is hiqhe.r in subjects which 
.^re at risk than in subjects which are not at rir.k) . 

This specific urology can be employed to 
screen the general population and thus to detect 
20 cancers and lymphomas which are associated with 
Hei^oba^tejr_^Ylp-i. and which would not be detected 
becaur.fi of a lack of symptoms. (Only subjects which 
■complain of pain will consult a gastroenterologies) . 

The response to the sensitivity issue is good. 
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Table 9: WeM-and_st an dard d«v<arlp JP _ a £_ £2| ft _ At0 , R - n 



ill 

S3 

111 

a 

ffl 

□ 

fiii 
ifl 





[ Hp- fn^.n) 










225.0.2 






standard 










deviation 


3.31 


1.U2.S6 


1GSS.S2 


K5f 13A- (NOG) 


standard 


17, If 




i)44.3S 




deviation 


?S.(?3 | 


31S.S7 


915.27 
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Correlation b e tween th e_ i ntensity of th e oastxitis and 
the antibody levels 

The gastritis is defined by 3 parameters: 
- Atrophy (represented by the first figure after 
G) ; its intensity is marked from i to 4. 

The global inflammation corresponds to infil- 
tration with neutrophilic polynuclear cells and with 
monocytes; (represented by the racond figure after the 
G) . Its intensity is marked from 1 to 3 . 

Activity corresponds to the number of neutro- 
philic polynuclear cell.? (represented by the third 
figure after the G) ; its intensity is marked from 0 to 
3. Some folicular for™? are narked F. 
Normally, the following correlation can be observed: 

The activity correlator. very well with 
Helicobacte r ovl ori . 

The i nf 1 amma t ion corr^l^c es we 11 wi t h Hcl i coba c t o r 
pyjl.qr^i . 

The means o£ the ti tre.r. observed in each group 
have therefore been calculated in termR of these 3 
parameters and their intensity. 

' Interp r etatio n of -the res ult? : 

Use of a t test makes it possible to demon- 
strate whether a difference between 7. observed mp.ans is 
significant or not with a 5V risk. 

The hypothesis on which the t. test is based is 
the equality of variances, demonstrated by an F test 
(Fisher test) . 

Since some variances are not equal, it is not 
therefore possible to compare all the means with each 
other. 

By comparing the means, when possible, it has 
been possible to demonstrate whether the differences 
between the different groups arc significant or not. 
- Significant difference: 

Between the means of "2" and "3" for HspA and 
NOG in the "Inflammation" group. 
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- Mean -sign i ficant d jf^jrn^r^ 

With regard to activity, no significant dif- 
ferences were demonstrated between the different 
intensity levels: 

- KspA ; 

no significant difference between levels o and 2 

0 and 3 

1 and 2 

1 and 3 

2 and 3 

- NQS3: 

no significant difference between levels 0 and 1 

0 and 2 

1 and 2 

1 and 3 

2 and 3. 

It is nevertheless possible to observe a ten- 
dency for the titrer. to increase in dependence on the 
intensity of the gastritis: 

- ."it n r e car d__t p_a t ,r oph '£ , the means double , for 
KspA and for the. NOG extract of the aflagsllatc 
strain, when passing from level l to 2 and from 
levftl 2 to 3. 

- with rcaa.rd_j: _o__ i n f lamma t i n n . the means double 
when passing from level 1 to 2 . 

Tn* nurrbern in each group are relatively low 
(in each case <30) for drawing conclusions with regard 
to statistically significant differences. 
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Sera able do e xhibit cro s 5._2^^cjtjLpns 

2 types oi sera were employed. 

20 sera g o_an^Leai one :1 1 g> + and 10 *nrj- 
£hla^yd.ia_VL being able to exhibit cross reactions with 
HspA, because these 3 bacteria possess* heat shock 
proteins which are very akin to *ach other. 

;L anti-C ^vLoAap.ter^Do/Fit i s era, in order to 
demonstrate cross reactions with the flagellate strain 
MS vhich would disappear with the aflagellnte strain 
NSflbA-. It is very difficult to obtain aati- 
Caspylobacccr posi cive sera ; this is the reason for 
there only being 3 sera. 

HnpA doer, not exhibit any cross reaction, 
either with the 10 ant^j^ip;iella positive sera or 
with the 10 anti-Chlajnydia positive .^ra. 

While some of these sera have positive titres 
of anti-HeAicobactP^ oviori antibodies, both with the 
flagellate strain and with the ar lagellate strain, the 
clinical context of these sera is not known. 
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Table 12 : gera__ whic h are able tip exhi bit: 

react iong 
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CO NCLUSION 
Hsr>A tnalE 

It is still not possible to use chis molecule 
on its own since it also lacks sensitivity, but it 
could be of interest if it is associated with other 
molecules. 

It nevertheless carries a risk of cross 
reactions due to the substantial conservation of these 
heat shock proteins between the different bacterial 
species . 
N Sf IbA- 

This aflagellate variant appearn to be of great 
interent; the sensitivity and specificity which were 
obtained with serum population II demonstrate a very 
favourable efficacy. 

No 

For the time being, the flagellate strain 
appears to be of interest. However, the cross reactions 
relating to the flagcllum have* only been studied to a 
limited extent cup. co the difficulty of obtaining sera 
which are well documented with regard to Cam pylo bacter 
serology. 
* test 

A serological test based on an aqueous (PBS) 
extract of several r.trains of Helicobacter pylori was 
developed. This test appears to be very efficacious. 

A NOG extract of the aflagellate variant was 
uced to teet serum population I. 

37 sera, which were documented only from the 
bacteriological and anatomopathological points of view, 
wer<? tested with the aflagellate bacterial extract. 

A serum is positive if the culture is positive 
or if the anatomopathology and the rapid urea test are 
positive. 

A serum is negative if the 3 test 8 (culture, 
anatomopathology and rapid urea test) am negative. 

A sensitivity of 90.3%: (2fj/3i) ic found 
together with a specificity of 71.4* (40/56) , 
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Of IS sera which are falsely positive using a 
first test:, $ are positive either using JLF serology or 
using the; JLF Western bloc, or using both of them. 

Of the 3 r.Rra which are falsely negative using 
a first test, all 3 are negative either with JLF 
serology or with JLF Western blot, and one serum is 
negative with both the systems. 
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Table 13: 87 sera_lrotn popu lation I t e sted with tfr o n- 
pctvl gluc.osi.de ext ract of th e aflaaellafcg 




i 3hT ft -U: .87 Pfi^, f-QPl population T t-ftgf-.pH _w i rJi rh^ n . 

AcxyJL_sln^^ 
strain 
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T5CHNT0P5 

Places coated with; KspA antigen at 2 /ig/ml 

NOG extract of NflbA and N6 
at 3 /ig/ml 

5 range points negative 
control 

positive control 
used at 4 dilutions 



Petienr., s.cxa: i/ioo dilution 

volume deposited: 100 |xi 

- Incubation: 37°C for 1 hour 

- 3 var.hings: 

i^^o.cloiiaJL-cxiaiugaiie (igG toxo) 

used at 1/32,000 for HspA 

1/64,000 for NCSflbA- 
1/5G, 000 for NS 

voiuce deposited: 100 pi 

- Incubation of the conjugate; 37 °C for 1 hour 

- 4 washings 

- Development o£ the enzyme reaction using 0?D + 
substrate 

30 minuter in the dark 

- Termination of the enzyme reaction with ti 2 SO^ 

- Read ing of the OD at 492 nrn/620 nm 
Convprsion of the 00' s into arbitrary units (AUK 
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Table 17; Docu mented po pulatio n from population I 
55 Hp- sera 
42 Hp* sera 





SENSITIVITY 


SPECIFICITY 


JLF sero 


85.7% (35/42) 


70.9V (39/55) 


NOG SO 


97, SI- {'.1/42) 


61.3V (34/55) 



EXTRACTION PROTOCOLS USING THE AFLAG5LLATS STRAIN 
N6*flbA- • 

Quantity supplied: S00 ng of bacte.ria collected using 
PBS and centrifuged. 



3 extractions tested. 

EXT RACTIO N S OF THE APLAG SLLft TE STRAIN 





Glycine 


r*-octyl gluco?i6V 


F3S extraction 




rxeraczi sn 
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?2S 


C.01M P&S 


?HS. pK 7.4 


Washing 


T^ic* in 

8000 rprt/17. nir. 


Tvicr in ?3S; 
5000 rpn/12 ran 




Extraction 


0.2M ACld glycine 


?P*> containing: 


vertex for 




buffrr, pH 2.?., 


IV rv-octyl glucoeido. 


1 trSn . 




for IS rr.io *nd *t 


pH 7.7 






room cc."Tp^r.-« tvrrc 


(Sicpw Chroi cal Co. J. 






gentle .igitocicn 


for 7.0 o. ( n ot roc^*. 






ICO r?g 
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Cc n t r £ f ug.TX i on 


11,000 g Cor 


23.530 g for 


5,000 g for 




15 win 


70 eun 


10 mis 


Neutralization 


in NaOH 






DUly.-iS 


pK 7.7. 


»3S, pK 7.7. for 


70S, pK 7.7., 




for K ac +4*C 


2* houre at *4 # C 


for 24 h ©c 




cut-off; 10,000 


cut-off: 10,000 


^•c 

cut-off: 10,000 


Storage 


determination of 


rr^oval of the 


determination 




the concentration 


insoluble particl r.r. 


of the 




ncor^gc at -70»C 


r.torciqc nt -70 *C 


ccncer.trat ton 
fccorogo ac 

-20*C 



-i 
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SPS PAGB ON DI TFBRSN T EXTRACTS Q ? TBg. 
AFLAGS LLATS STRAIN N6 F LBA- 



o 

P 

I* 
Ui 

SI 
£3 

ru 



well 


Sample type 


Concentration 


Sample volume/ 


Volume 


Vo. 




^g/nil 


bu££er volume 


loaded 


X 


MV? standard 




5 + 5/190 


10 


2 


Glycine extract 


202. 9 


60/S0 


so 


3 












n-octyl 
glycoside 
extract 


574 


51/39 


£0 


5 






1 


6 


PBS 1 extract 


533.2 


SO/20 


60 


7 


1 1 




8 


?3S 2 extr^cc 


77.3 


fi0/20 


50 


* 1 1 






10 


MW standard 




5 * V190 


10 


11 


Glycine extract 
pellet 


27TQ. 7 


20/20 


20 


i2 i i 






13 


Clucoside 
extract pellet 


972.9 


-5 0/4 0 


60 


14 


f 1 




15 


glycine excraec 


309.3 


GO/20 


50 


1G 


1 






17 


HspA Sal r. | 


3000 | 


20/20 


20 


IB 


1 1 




19 


1 1 




20 


Kaleidoscope | 


. ! 


1 


20 
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CLAIMS. 

1. Nucleotide sequence which regulates the. bio- 
synthesis of the flagellar proteins of Helicobacter 
pylori and is> able to hybridize, under conditions of 
high stringency, with a probe corresponding to. a 
nucleotide fragment from K. pyl ori which has been ampli- 
fied using two oligonucleotides having the following 
sequences: 

OLFXbA-1; ATGCCTCGAGGTCGAAA&GCAAGATG 

OLFlbA-2: GAAATCTTCATACTGG.CAGCTC,C AGTC , or able to 
hybridize, under conditions or hicjh stringency # with 
these oligonucleotides . 

2. Nucleotide sequence of the f IbA gene which 
regulates the biosynthesis of the flagellar proteins of 
Hel ico bacte r -pyl ori , such as obtained by the steps of : 

- screening a genomic library containing the 
chromosomal DNA of an H.pvlori strain with a probe 
corresponding to a nucleotide fragment from H. pylori 
which has been amplified using two nucleotides having 
the following sequencer.: 

OLFibA-i: ATGCCTCG AGGTCG AAAAG CAAG ATG 

OLFlbA-2 : GAAATCT TCATACTGGCAGCTCCAGTC , or able 

co hybridize, under condition.? of high stringency, with 

these oligonucleotides . 

- recovering the DNA sequences which hybridize 
with the said probe, 

- subcloning the DNA sequences which have been 
obtained in an appropriate vector of the plasmid type 
and selecting those modified vectors which hybridize, 
under conditions of high stringency, with the probe 
corresponding to the DNA fragment from H. pyl ori which 
has been amplified usinq oligonucleotides OL?lbA-l and 
OLFibA-2, 

- sequencing the DNA fragments contained in the 
plasmid vectors which hybridize with the abovementioned 
probe and determining the. open reading frame contained 
in these fragments. 
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3 . Nucleotide sequence, according Co Claim 1 or 

Claim 2, characterized in that ic has the; nucleotide 
sequence depicted in Figure 2. 

4 . Nucleotide sequence according to any one of 
5 Claims 1 to 3, characterized in that it encodes a 

protein having the amino acid sequence depicted in 
Fiqure 2 or an amino acid sequence possessing the same 
requlatory properties with regard to the* biosynthesis 
of the flagellar proteins of H. pylori as does the 
10 abovementioned sequence* 

5. Nucleotide sequence according to any one of 
Claims 1 to 5, which sequence is modified, by deletion, 
substitution or insertion of bases or of a fragment of 
a nucleotide sequence, such that the f IbA gene is no 

15 longer expressed in a host cell or such that expression 
of the f IbA - gear, in a host cell does not enable the 
flagella of H. pyl ori to be biosynthesized and, where 
appropriate, does not enable the hook protein of 
H, py lori to be synthesized. 

20 6. Nucleotide sequence corresponding to a fragment 

of Che f IbA gene according to any one of Claims I to 4, 
characterized in that it in a fragment of at least 6 
' nucleotides, preferably of at least 100 nucleotides. 
which is derived from the f IbA gene, preferably 

25 delimited by restriction sites which are present in the 
sequence of .the .flbA gene. 

7. Recombinant nucleic acid, characterized in that 
it comprises a nucleotide sequence according to any one 
of Claims 1 to 5, which sequence i.c- modified by the 

30 insertion of n cassette containing a marker, for 
example a gene for resistance to an antibiotic, or a 
gene for resistance to a heavy metal. 

8 . * Recombinant nucleic acid according to Claim 7 , 
characterized in that the nucleotide sequence according 

35 to any one of Claims l to 6 is modified by the 
insertion of a cassette for resistance to kanamycin. 

9 . Oligonucleotides, characterized in that they 
are specific for a sequence according to any one. of 
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Claims 1 to 3 and in than they have one o£ the 

following sequences: 

OLFlbA-1: ATCGTCGAGGTCGAAAAGCAAGATG 
OLFlbA-2: GAAATCTTCATACTGGCAGCTCCAGTC 
OLFlbA-7: CGGGA TCCGGGTTACTAATGGTTCTAC * 
OLFlbA-3; CGGG ATCCTCATGGCCTCTTCAGAGACC 

10. Amino acid cequence of the FlbA protein of 
H. pyl ori, characterized in that it is encoded by a 
nucleotide sequence according to pither of Claim* 1 and 
2. 

11. Amino acid sequence., characterized in that it 
is the FlbA protein of K. pylori, having the sequence 
depicted in Figure 2, or in that it i.*: a fragment of 
this protein which recognized by antibodies directed 
against the FlbA protein. 

12. Helicobacter pylori bacterial strain, charac- 
terized in that it has an aflagellate phcr.otype which 
results from the nutation, by substitution, addition 
and/or the deletion of bases or of a nucleotide frag- 
ment, of the nucleotide sequence according to any one 
of Claims 1 to 3 of the flbA gene participating in the 
regulation of the biosynthesis of the flagellar 
proteins of H. pylo ri. 

13. Bacterial strain according to Claim 12, charac- 
terized in that it additionally lacks the hook protein 
of ?L pvlori . 

14. Recombinant bacteria] strain according to Claim 
12 or Claim 13, characterized in that it is obtained 
from the strain No, which was deposited in the NCIMB on 
26 June 1992 under the number NCIMB 40512. 

15 . Recombinant bacterial strain according to 
either of Claimn 12 and 14, characterised in that it is 
the strain NSflbA- , which was deposited in the NCIMB on 
30 June 1995 under the number NCIMB 40747. 

1G. Bacterial r-train according to any one of Claim?; 

12 to 15, characterized in that it is additionally 
mutated so that ic produces an attenuated urease or 
else no longer produces urease, the mutation con- 
sisting, for example, of a mutation of the nucleotide 
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sequence of one or more genes selected from among the 
genes iireA, ure^, ureC , ureD, ureE, ureF, ureG, ureH or 

17. Bacterial extract, characterized in that it is 

an extract of bacterial strains according to any one of 
Claims 12 to 15. 

15. Bacterial extract according to Claim 17, 

characterized in that it is obtained after extracting 
with n-cctyl glycoside. 

19. Bacterial extract according to Claims 17, 
characterized in that it is obtained after extracting 
with ?3S or with glycine. 

20. Composition for the in vitro detection of an 
infection due to K. pylori in a sample of biological 
fluid from a patient, in particular in a sample of 
serum, which composition includes, *s the active 
principle, a bacterial strain according to any one of 
Claims 12 to 15 or a bacterial extract according to any 
one of Claims 17 to 19. 

21 . Method for the in vitro detection of an 
infection due to H. pylori in a sample of biological 
fluid from a patient, in particular in a sample of 
scrum, which method comprises the steps of: 

- bringing the sample under test into contact 
with a bacterial strain according to any one of Claims 
12 to 15, or with a bacterial extract according to any 
one of Claims 17 to 19, 

- detecting an immunological reaction between 
the said bacterial strain and antibodies which are 
directed against H . pylori and which are present in the 
sample under test. 

22. Immunogenic composition for obtaining 
antibodies against iLj^lp.ri, characterized in that it 
includes, as the active principle, a bacterial strain 
according to any one of Claim-? 12 to IS or a bacterial 
extract according to any one of Claims 17 to 19. 

23 . Immunogenic composition for obtaining 
antibodies against K. pylori. . characterized in that it 
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includes an amino acid sequence according to either of 
Claim.? 10 and 11. 

24. Vaccinating composition for obtaining 
protective antibodies against an infection due to 

5 K. ovlori , characterized . in that it includes, as the 
Active principle, a bacterial strain according to any 
one of Claims 12 to 16 or a bacterial extract according 
to any one of Claims 17 to 1?. 

25 . Vaccinating composition for obtaining anti- 
10 bodies against an infection due to K T pylori , 

characterized in that it includes, a* the active 
principle, antigens which are of the urnase type or 
which participate in the urease activity of H.oylprl/ 
in particular antigens encoded by the genes i*;rcA, ureg, 

15 ure£ or ureD and a protein having an amino acid 
sequence according Co either of Claims 10 and 11. 
2$. Monoclonal antibodies or polyclonal serum which 

is/are directed against an amino acid sequence 
according to either of Claims 10 and 11. 

20 27. Monoclonal antibodies or polyclonal serum which 

is/are directed against an H. pylori strain according to 
any one of Claims 12 to 15. . 
* 23. Composition for the in v itro detection of an 

infection due to H . pylor i, in a biological sample, which 

25 composition includes, as the active principle, 
monoclonal -antibodies or a polyclonal serum which 
is/are obtained against an &jgylo_ri strain of the 
aflagcllate phenotype according to any one of Claims 12 
to 15. ' 

30 29. Use of the nucleotide sequences according to 

any one of Claim/? 1 to 9 for preparing immunogenic 
compositions for obtaining antibodies against ^..ovlori. 
30. Kit for diagnosing antibodies of patients 

infected with JLovlori/ which kit includes a bacterial 

35 extract according to any one of Claims 15 to 19 and 
reagents which are required for demonstrating a 
reaction of the antigen/antibody type. 
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ABSTRACT 

The present application relates to nucleotide 
sequences which regulate the biosynthesis of the 
flagella proteins Helicobacter nyl^i r to the proteins 
encoded by these nequence* and to aflag«llate bacterial 
strains. The invention also relates to the usa of these 
means for detecting an infection due to K. pylo ri or for 
protecting against such an infection. 
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I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 
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